Background: Neonatal hypoglycaemia is the most common metabolic abnormality in neonates and is associated with neurological damage and death when it occurs during the first few days of life. The main objective of this study was to determine the prevalence of hypoglycaemia in the newborn and the associated maternal/neonatal risk factors. Setting and Methods: This prospective descriptive study was conducted at the labour room and the Special Care Baby Unit of Benue State University Teaching Hospital, Makurdi, Benue State, Nigeria, between July 2017-March 2018. Results: Of the 168 neonates, 140 (83.3%) were delivered in the hospital and 28 (16.7%) were delivered outside the hospital. Hypoglycaemia was found in 19 (11.0%) of the neonates. The mean (standard deviation) of gestational age was 37.8 (3.0) weeks. 91 (54.2%) were males and 77 (45.8%) were females. Male to female ratio is 1.2:1. A significantly higher proportion of 9 (32.1%) out born compared with 10 (7.1%) of inborn, 4 (44.4%) of birth < 1500 g compared with 5 (22.7%) birth weight 1500 g -2499 g and 10 (7.3%) of birth weight ≥ 2500 g and 7 (22.6%) of babies with temperature ≤ 36.5˚C compared with 7 (6.3%) of temperature 36.5˚C -37.5˚C and 5 (19.2%) of temperature > 37.5˚C, demonstrated hypoglycaemia respectively. Neonatal risk factors, such as, prematurity, low birth weight and respiratory distress syndrome, were significantly associated with hypoglycaemia p-value of 0.02, 0.01 and 0.00 respectively. There were no statistically significant associations between maternal risk factors and hypoglycaemia. The common presenting symptoms were jitteriness, cyanosis, tachypnoea, hypotonia, apnoea, temperature instability, seizure and lethargy. Conclusion: The prevalence of hypoglycaemia was 11.0% in the present 
Introduction
Neonatal hypoglycaemia is important because it is the most common metabolic abnormality in neonates and is associated with neurological damage and death when it occurs during the first few days of life [1] . It is defined either as whole blood glucose of less than 2.2 mmol/L or plasma glucose of less than or equal to 2.5 mmol/L [2] . Neonatal hypoglycaemia affects 5% to 15% of otherwise healthy babies [2] [3] and is widespread in resource poor countries [4] [5] . About 8% of large for gestational age infants and 15% of preterm infants and infants who have intrauterine growth retardation (IUGR) have been reported as having hypoglycaemia. The incidence in the entire population of high risk infants may be as high as 30% [6] . Prevalence of hypoglycaemia is increasing because of the increasing incidence of preterm birth [7] and maternal factors, such as diabetes [8] and obesity [9] , which can predispose babies to hypoglycaemia.
The symptomatic response of the neonate to low blood glucose is variable with non-specific clinical features including pallor, feeding difficulties, tachypnea, hypotonia, abnormal cry, jitteriness, apnea, coma and convulsions. Moderate asymptomatic hypoglycaemia should first be treated by adjusting the enteral feeding regimen. If this approach fails, intravenous therapy should be instituted when facilities are available. Studies have been done on neonatal hypoglycaemia in other parts of Nigeria [4] [5] , but there has been no previous documentation on the prevalence of neonatal hypoglycaemia at Benue State University Teaching Hospital, Makurdi, Benue State. The present study was therefore undertaken to determine the prevalence of hypoglycaemia in the newborn, and the associated maternal/neonatal risk factors.
Patients and Methods
This prospective descriptive study was conducted at the labour room and the Special Care Baby Unit (SCBU) of the Benue State University Teaching Hospital (BSUTH), Makurdi, Benue State over a nine month period. All consecutive neonates delivered in the labour room and admitted into the SCBU within the first 24 hours of life were recruited into the study. The babies whose parents refused to give consent and those who have had intravenous infusion of fluid(s) were excluded from the study. A minimum sample size of 150.4 was arrived at Open Journal of Pediatrics
, based on the assumption of neonatal hypoglycaemia rate of 11.0% from a previous study [11] , and 5% degree of precision at 95% confidence interval. Considering attrition rate of 10%, the calculated sample size was adjusted to 168. Blood glucose was estimated on all the babies delivered in the labour room and those admitted into the SCBU after obtaining informed consent from the mother. Ethical clearance was obtained from the Ethical and Research Committee of the hospital. A research proforma was administered to every recruited patient. Neonates age, sex, place of birth, gestational age assessed according to the new Ballard scoring system, birth weight, temperature, maternal and neonatal risk factors for hypoglycaemia and the clinical manifestations of hypoglycaemia were recorded.
Random blood sugar level on each patient was estimated at birth or on admission, using standard laboratory methods. The first post natal glucose testing was performed within the first 24 hours of life. The blood glucose level of <2.2 mmol/l was considered hypoglycaemic. Testing of neonatal glucose was performed using Accu-Check Active 07124112 glucometer. The glucometer strips were inserted into the meter and when the meter started blinking. Blood was applied to the test area on the strip. All babies with hypoglycaemic convulsions, were given a bolus of 4 ml/kg of 10% dextrose water, followed by continious glucose infusion of 4 to 6 mg/kg/min for full term infants and 6 to 8 mg/kg/min for premature infants. Other symptomatic infants were given intravenous 10% dextrose water 2 ml/kg bolus followed by the continious infusion of 10% dextrose water until the patient fully recovered. Data was analyzed using Statistical Package for the Social Sciences (SPSS) version 20. Descriptive statistics were generated for each study variable including frequencies and percentages for categorical variables, mean and standard deviation for continuous variables. Chi-square was used to test association between categories of the dimensions and socio-demographic, maternal risk factors, neonatal risk factors and signs of hypoglycaemia. Level of statistical significance was set at 5%.
Results
Of the 168 neonates, 140 (83.3%) were delivered in the hospital and 28 (16.7%) were delivered outside the hospital. Hypoglycaemia was found in 19 (11.0%) of the neonates at the time of admission ( Figure 1 ). The mean (standard deviation) of gestational age was 37.8 (3.0) weeks with a proportion of 131 (78.0%) having greater or equal to thirty-seven weeks, 25 (14.9%) had gestational age thirtythree to thirty-six weeks, while 12 (7.1%) had less than or equal to thirty-two weeks. Of the 168 babies, 91 (54.2%) were males and 77 (45.8%) were females.
Male to female ratio is 1.2:1. The median birth weight was 3200 g with a higher proportion of 137 (81.5%) who had birth weight ≥ 2500 g. The mean (SD) of temperature was 36.8˚C (1.01) with a higher proportion of 111 (66.1%) having normal temperature (Table 1) .
As shown in Figure 1 , the prevalence of hypoglycaemia among neonates was 11%. As shown in Table 2 , a higher proportion of the out born newborns compared with the inborn newborns experienced hypoglycaemia and this was statistically significant (p = 0.000). There was no significant association between gestational age and hypoglycaemia. Hypoglycaemia was more among very low birth weight babies (44.4%) compared to the other birth weight groups and this was statistically significant (p = 0.002). Hypoglycaemia was recorded among newborns with temperature ≤ 36.5 and when compared to the other temperature group was statistically significant (p = 0.010). Table 3 shows that prematurity, low birth weight, small for gestational age, large for gestational age, jaundice, severe birth asphyxia, moderate birth asphyxia, respiratory distress, congenital heart disease and inadequate feeding were risk factors for hypoglycaemia in neonates. Hypoglycaemia was significantly more frequent among neonates with prematurity and respiratory distress and this was statistically significant with p < 0.05. Table 4 presents the association between maternal risk factors and hypoglycaemia. Maternal risk factors hypertension, diabetes, intrapartum administration of glucose and the use of beta blockers had no significant association with the development of hypoglycaemia amongst the neonates. Table 5 shows the distribution of the clinical manifestations of hypoglycaemia among the newborns with and without hypoglycaemia. Hypoglycaemia was significantly associated with tachypnoea and seizure. Cyanosis, tachypnoea, apnoea, temperature instability, seizures and lethargy were identified in hypoglycaemic as well as non-hypoglycaemic newborns.
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Discussion
The prevalence of neonatal hypoglycaemia in the present study was 11.0 percent, much lower than the 28.3 percent reported from Port Harcourt by Frank-Briggs [4] and 32.7 percent by Dedeke et al. [5] . This is comparable to 9.5 percent reported by Njokanma and Fagbule [12] and 6.6 percent by Omene in Benin [13] .
Our study showed that more males were affected than females and consistent with other studies [14] [15]. However, being a male is not a risk factor for hypoglycaemia. In the present study, neonates with birth weight ≥ 2500 g at birth The lower prevalence rate among the inborn could be as a result of a high index of suspicion and better high risk neonate identification and interventions. Fu-Open Journal of Pediatrics ther more since the patients were managed in the hospital, intrapartum conditions were better handled and that may reduce fetal distress and other related conditions that may predispose the babies to hypoglycaemia.
The maternal risk factors identified in the present study were maternal hypertension and intrapartum administration of glucose but were not statistically significant. Omene [13] also did not report any significant association with toxaemic mothers. This contrasts with the occurrence of hypoglycaemia in over half of infants of toxaemic mothers in other series [19] [20] . Toxaemia of pregnancy among West Africans commonly take the acute form compared to the more chronic pattern observed among Europeans [21] . Hypoglycaemia is a common finding among infants of diabetic mothers [22] . This was not reported in our study. Dedeke [5] and Omene [13] did not observe hypoglycaemia among infants of diabetic mothers. The probable reason could have been as a result of proper management of diabetes in pregnancy.
Preterm babies have low glycogen stores and as a result are more predisposed to hypoglycaemia [23] . In this study 25.9 perecent neonates with hypoglycaemia were preterms. Prematurity was a significant risk factor for hypoglycaemia and similar to what was reported by Ayoub [14] and Dedeke [5] . Hypothermia was detected in 22.6 percent of the neonates and was a significant risk factor for hypoglycaemia, probabaly due to increased glucose utilization. This is at variance to the findings of Ayoub [14] where they attributed their own results to the small number of sample taken during the study. Other conditions found in the hypo- 
Conclusion
The prevalence of hypoglycaemia was 11.0% in the present study. Gestational age, low birth weight and respiratory distress were risk factors documented for neonatal hypoglycaemia. The maternal risk factors associated with hypoglycaemia in the present study were not statistically significant. The clinical manifestations of neonatal hypoglycaemia in the present study were tachypnoea and sei-Open Journal of Pediatrics zures.
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Recommendations
Blood glucose estimation should be routine in the care of high-risk neonates.
There is need to train and retrain health care workers on the prevention of neonatal hypoglycaemia and provision of suitable transfer medium for referred cases should be intensified.
Authors' Contributions
All the authors: for the proof reading of this article; Ochoga, MO and Michael, A: for initiation, protocol drafting, data collection, writing of report and article draft; Abah, RO: report writing; Ogbu, O and Ejeliogu, EU: report writing.
